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FNAL
Software Integration, Lie 
methods, space charge in 
rings, FNAL Booster 
sim/expt

UCLA
Parallel PIC 
Frameworks

UC Davis
Visualization, 
multi-resolution 
techniques

SLAC
Ellectromagnetic component 
modeling

LBNL
Beam-beam modeling, 
space charge in  linacs & 
rings, parallel Poisson 
solvers, collisions

U. Maryland
 Lie Methods in 

Accelerator 
Physics, MaryLie

LANL
 High order optics, 

beam expts, collisions, 
multi-language 

support, statistical 
methods

M=e:f2: e:f3: e:f4:…
N=A-1 M A

BNL
Wakefield effects,
Space charge in rings,
BNL Booster 
simulation
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	 Roots in 1980s: Lie methods
     and early 1990s: LANL-funded PIC code development


 2D parallel PIC 	 Mid 1990s: DOE Grand Challenge

� LANL/SLAC/Stanford/UCLA

� developed Linac code (IMPACT) � 3D space charge, introduce particle manager concepts	 1999: DOE/HENP bridge funding to SciDAC project

� added LBNL, FNAL {space-charge in ionization cooling 
channels}, BNL and Jlab



 2001: SciDAC Project	 Add modeling of high intensity beams in circular machines	 Additional physics (beam-beam, wakes, collisions,…)	 Extensible framework, integrated components
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